Introduction {#sec1-1}
============

Ewing\'s sarcoma family of tumors (ESFT) is highly malignant, small, round cell neoplasm arising from bone and soft tissue. The treatment outcomes of localized ESFT have improved over the past decades with the multimodality approach.\[[@ref1][@ref2][@ref3]\] The objectives of the current study are (1) to assess the outcome of localized ESFT at our center with different treatment protocols and (2) to correlate the significance of prognostic factors to the outcome.

Methods {#sec1-2}
=======

Hospital records of newly diagnosed localized Ewing\'s sarcoma patients from January 2002 to December 2012 were analyzed. The clinical records were analyzed for their clinical features, chemotherapy protocol received, number of cycles of chemotherapy received, mode of locoregional therapy, and outcome. Standard protocols were used for diagnosis and staging.

The patients were analyzed in three groups: (1) those treated from 2002 to 2004 (Group 1) who received nonifosfomide-based regimens (vincristine, doxorubicin, cyclophosphamide \[VDC\]/vincristine, actinomycin-D, cyclophosphamide/vincristine, actinomycin-D, cyclophosphamide, and doxorubicin), (2) those treated from 2005 to 2008 (Group 2) who received VDC/ifosfamide, etoposide (VDC/IE) for 12 cycles, and (3) those treated from 2009 to 2012 (Group 3) who received VDC/IE for 17 cycles. Locoregional therapy was either surgery or radiation therapy after few cycles of neoadjuvant chemotherapy.

Statistical analysis {#sec2-1}
--------------------

Relapse-free survival (RFS) was calculated from the date of diagnosis to the onset of progression or recurrence. Overall survival (OS) was calculated from the date of diagnosis to date of death or loss to follow-up. RFS and OS rates were estimated using the Kaplan--Meier method. The log-rank test was used for analyzing the prognostic significance of variables.

Results {#sec1-3}
=======

Seventy-three patients were included in the study. The median age of presentation was 15 years (range: 3--45 years), with slight male predominance (male:female = 1.28:1). Primary in axial site was seen in 62% of the patients and 19% had an extraosseous primary. The baseline characteristics and outcomes of the three groups are enumerated in [Table 1](#T1){ref-type="table"}.

###### 

Baseline characteristics and outcome of the three groups

![](SAJC-5-194-g001)

The median RFS of the three groups was 26.4, 31.4, and 36.8 months, respectively (*P* = 0.0018). The median OS was 27.9, 35, and 43 months, respectively (*P* = 0.0007). At a median follow-up of 35 months, the 3-year RFS and OS for the three treatment groups were 17%, 31%, 60% and 35%, 45%, 70%, respectively.

Among the patients with primary in extremity (28), radiotherapy and surgery were given to 17 (60.7%) and 11 (39.3%) patients, respectively. Among the patients with axial primary (45), 35 (77.8%) received radiotherapy and 10 (22.2%) underwent surgery. Eleven (out of 52) patients who took radiotherapy and three (out of 21) patients in the surgery group had local recurrence. Three-year local recurrence-free survival of radiotherapy and surgery groups was 42% and 75%, respectively (*P* = 0.01).

Univariate analysis showed that a larger tumor size, axial primary, high LDH was associated with poorer RFS and OS. Time to local therapy \<4 months was associated with better outcome. Radiotherapy as the mode of local control procedure was associated with inferior outcome. The results of univariate analysis of the prognostic variables are listed in [Table 2](#T2){ref-type="table"}.

###### 

Univariate analysis of prognostic variables

![](SAJC-5-194-g002)

Discussion {#sec1-4}
==========

The patients in Group 2 had improved outcome over the Group 1 patients, with the addition of IE to the VDC regimen.\[[@ref4][@ref5][@ref6]\] Group 3 had even better outcome with extended chemotherapy for 17 cycles and decreasing the time to local therapy to 3--4 months. However, radiotherapy had been the predominant method of local therapy in all the three groups.

Although the outcome improved over the period with intensified multiagent chemotherapy and with decrease in time to local therapy, the survival was inferior to that of EuroAmerican data. This could be due to poor local control and relapses with radiotherapy as local control procedure\[[@ref7]\] as the majority of our patients had axial presentation.

Conclusion {#sec1-5}
==========

We found that the survival of our ESFT patients improved over time with intensified multiagent chemotherapy and with lesser time to local therapy. However, the results were still inferior to those reported in literature. We had majority of patients presenting in axial site and radiotherapy as the predominant mode of local control. The outcome may improve with prospective multicenter trials and uniform standard protocols.
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